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Outline  of  talk 
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Non-thermal  Plasmas  Decompose  Pollutants 
Via  Active  Species  Generated  in  the  Process  Gas 
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The  radical  production  efficiency  (G-value) 
depends  on  the  gaseous  electronics.  Radical 
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Krad  is  tne  rate  constant  for  radical  formation  (e.g.,  a  dissociation 

rate  constant,  which  depends  on  E/N),  and/or  other  rate 
constants. 
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HCI  +  NaOH  -►  NaCI  +  H20 
C0CI2  +  H20->  2HCI  +  C02 


Major  de-NOx  Reactions  in  Moist  Gas  Mixtures  w/o  HCs 

O  +  NO  +  M  ->  N02  +  M  N(2D)  +  H20  -»  NH  +  OH 
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The  presence  of  S02  recycles  OH  radicals  &  reduces 
effective  de-NOx  energy  cost 
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With  ammonia  (NH3)  addition,  useful  particulates 
(fertilizer)  can  be  formed  from  NOv 
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A  generalized  removal  equation  depends  on  plasma 
chemistry  (radical  yields),  reaction  chemistry,  and 
applied  plasma  specific  enerav. 
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The  simple  model  predicts  the  form  of  the 
removal  function  (plot  of  degree  of  removal  vs 
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Example  removal  data  for  various  compounds 
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Example  removal  data  for  various  compounds  (cont’d.) 


Falkenstein;  Korzekwa  &  Rosocha  After  Hsiao  et  al 


Example  recombination-dominated  removal  plot  (calculated). 
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Ballpark  (3-value  calculation  for  TCE  (C2HCI3)  in  a 

dry,  air-like  gas  mixture: 
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Example  scaling  laws  for  pollutant  removal 

(no  [X]0  dependence) 
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Scaling  laws  for  pollutant  removal  (cont’d) 


0 

O 

O 

>% 

o> 

0 

C 

0 

<D 

O) 

0 

L_ 

<D 

> 

0 


0 

i— 

O) 

<D 


<D 

•*—> 

0 

L_ 

<D 

«+-* 

(D 

E 

2 

co 

Q. 


CD 

.CO 

i 

_>» 

To 

o 

o 

2 

Q. 

2 

o 

E 

< 


i 

o 

X 


(D 

E 

3 

E 

•*—> 

CL 

O 

■+-« 

o 

X 

ccl 

II 


I 


II 


ILU 


T 


ii 

CO 


0 


0) 

_3 

CO 

> 

GO. 

(D 

.C 

<4— 

o 

CO 

§ 

CD 


S  c 
$  .2 

2  5 

CL  -t 

$  s 
«>  8 

®  8 

3  — 
O  CO 
(D  4= 

O  C 

£  ® 
L.  r" 
0  4-* 

Q.  ~o 

4--  C 

S  « 

^  10 
>*  > 
E>  o 
©  E 

i 

<D  o 

4->  0 

CD  2 

®  §> 

X  -D 


c 

0 

JC 

CO 

4—1 

0 

O 

o 

"co 

> 

o 

E 

2 

0 


"D 

c 

0 

CD 

o 

X 

ft 

CCL 

0 

0  c 

0  .2 
c= 

IS 

o  c 

2  § 

1 1 

0  TO 

C  ” 
0  .E 

4-4 

_3  0 

"o  £ 

CL  ^ 

i  o 
0 

I  ^ 

c  s 
i  8- 

II 


l 

o 

X 


0 

E 

3 

E 

4-4 

CL 

o 

0 

CD 

T — 

II 


I 

rH 

CD 


ii 


ILU 


I 


II 


Los  Alamos 


Figures-of-merit  for  pollutant  removal 
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Figures-of-merit  for  pollutant  removal: 
generalized  compound,  scavenging  dominant. 
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Summary 
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